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÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé, èçìåðåííà  ïîñëå
âûïîëíåíè  óïðàæíåíè , äîñòèãàåò çíà÷åíè  130
óä./ìèí; ∆÷ññ - ðàçíèöà ïîêàçàòåëåé ÷àñòîòû
ñåðäå÷íûõ ñîêðàùåíèé ìåæäó ìàêñèìàëüíîé ×ÑÑ,
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îïòèìàëüíûì äë  íà÷àëà âûïîëíåíè  ñëåäóþùåãî
óïðàæíåíè , ïðè êîòîðîì îáåñïå÷èâàåòñ 
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äå òåëüíîñòè.
Ñòðàíèöà: 1
RU
R
U
2
3
1
1
1
1
8
C
1
1
C
8
1
1
1
1
3
2
U
R
RUSSIAN FEDERATION
FEDERAL SERVICE
FOR INTELLECTUAL PROPERTY,
PATENTS AND TRADEMARKS
(19) RU (11) 2 311 118(13) C1
(51) Int. Cl.
A61B   5/02   (2006.01)
A61H   1/00   (2006.01)
(12) ABSTRACT OF INVENTION
(21), (22) Application: 2006114915/14, 02.05.2006
(24) Effective date for property rights: 02.05.2006
(45) Date of publication: 27.11.2007 Bull. 33
Mail address:
620002, g.Ekaterinburg, ul. Mira, 19, GOU VPO
UGTU-UPI Tsentr intellektual'noj
sobstvennosti, T.V.Marks
(72) Inventor(s):     
Kapnik Lev Aronovich (RU),
Tjutjunnik Oleg Ivanovich (RU),
Rapoport Leonid Aronovich (RU)
(73) Proprietor(s):  
Gosudarstvennoe obrazovatel'noe uchrezhdenie
vysshego professional'nogo obrazovanija
"Ural'skij gosudarstvennyj politekhnicheskij
universitet-UPI" (RU)
(54) METHOD FOR DETECTING THE ENDURANCE IN DZUDOISTS
(57) Abstract: 
FIELD: sport medicine, sport physiology.
SUBSTANCE: an athlete should do single-type
specialized exercises with a rubber shock
absorber in maximally quick tempo. After
fulfilling each series of such exercises it is
important to fix maximal heart rate (HR) after
the exercise and the time when HR reaches its
value of 130 beat/min, after that the endurance
should be detected according to the following formula:
where I - individual coefficient
of an athlete's special endurance; n - the number
of the exercises done; tp - the time to do n
exercises (10-40 sec); tb - the time when maximal HR
measured after the performance of exercises
reaches the value of 130 beat/min; ∆HR - the
difference in the values of HR, between maximal
HR obtained after the performance of single-type
exercises in maximally quick tempo and HR value
at 130 beat/min being optimal for the onset of
doing the next exercise in the course of which
the training impact should be provided; 106 -  a
correction coefficient. High level of endurance
development in dzudoists is achieved at I value
being either equal or above 120 relative units.
The innovation enables to quickly and at high
information value evaluate athlete's individual
endurance and degree of athlete's readiness to
competitive activity.
EFFECT: higher efficiency and accuracy of
detection.
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Èçîáðåòåíèå îòíîñèòñ  ê îáëàñòè ôèçèîëîãèè ñïîðòà è ñïîðòèâíîé ìåäèöèíû è ìîæåò
áûòü èñïîëüçîâàíî äë  îöåíêè ñòåïåíè ïîäãîòîâëåííîñòè ñïîðòñìåíà-áîðöà ê
ñîðåâíîâàòåëüíîé äå òåëüíîñòè.
Èçâåñòíî, ÷òî âûíîñëèâîñòü - ýòî ñïîñîáíîñòü ê âûïîëíåíèþ ðàçëè÷íûõ ïî ìîùíîñòè
íàãðóçîê â òå÷åíèå äîñòàòî÷íî ïðîäîëæèòåëüíîãî ïåðèîäà âðåìåíè. ×åì âûøå ìîùíîñòü
ðàáîòû è áîëüøå âðåì  åå óäåðæàíè , òåì ëó÷øå âûíîñëèâîñòü.
Èçâåñòåí ñïîñîá íà óäåðæàíèå ìîùíîñòè ìûøå÷íîé ðàáîòû, ðàâíîé ïî âåëè÷èíå
PWC170 (Ãóäêîâ È.À. Íîâûé òåñò äë  îòáîðà ïåðñïåêòèâíûõ ñïðèíòåðîâ. - Ìàòåð. XVIII
Âñåñ. êîíô. ïî ñïîðòèâíîé ìåäèöèíå. - Ì., 1973, ñ.126). Ïîð äîê îïðåäåëåíè  âðåìåíè
óäåðæàíè  PWC170 ñîñòîèò â ñëåäóþùåì. Âíà÷àëå îïðåäåë åòñ  èíäèâèäóàëüíà 
âåëè÷èíà PWC170, à çàòåì ÷åðåç 5-10 ìèí ïîñëå âòîðîé íàãðóçêè òåñòà PWC170 íà
âåëîýðãîìåòðå óñòàíàâëèâàåòñ  íàãðóçêà, ðàâíà  ïî âåëè÷èíå PWC170 è èñïûòóåìûé
íà÷èíàåò ðàáîòó ïðè äàííîé ìîùíîñòè. Òàêà  ðàáîòà ïðîäîëæàåòñ  äî ïðåäåëà
èíäèâèäóàëüíûõ âîçìîæíîñòåé èññëåäóåìîãî ñïîðòñìåíà.
PWC170 - ýòî ìîùíîñòü ìûøå÷íîé ðàáîòû, êîòîðîé ñîîòâåòñòâóåò ÷àñòîòà ñåðäå÷íûõ
ñîêðàùåíèé ×ÑÑ=170 óä/ìèí. Ïðîöåäóðà èçìåðåíè  PWC170 ñàìà ïî ñåáå äîñòàòî÷íî
ãðîìîçäêà è äàåò íàäåæíûå ðåçóëüòàòû ëèøü ïðè âûïîëíåíèè åå â ëàáîðàòîðíûõ óñëîâè õ
(Â.Ë.Êàðïìàí, 3.Á.Áåëîöåðêîâñêèé, È.À.Ãóäêîâ. Òåñòèðîâàíèå â ñïîðòèâíîé ìåäèöèíå. Ì.:
Ôèçêóëüòóðà è ñïîðò, 1988, ñ.208).
Íåäîñòàòîê óêàçàííîãî ñïîñîáà çàêëþ÷àåòñ  â òîì, ÷òî äë  åãî ïðîâåäåíè  òðåáóåòñ 
áîëüøîå êîëè÷åñòâî âðåìåíè è íàëè÷èå ñëîæíîãî è äîðîãîñòî ùåãî îáîðóäîâàíè  -
âåëîýðãîìåòðà.
Â êà÷åñòâå ïðîòîòèïà äë  îïðåäåëåíè  âûíîñëèâîñòè âûáðàí ñïîñîá, âêëþ÷àþùèé
âûïîëíåíèå ï òè ñåðèé áðîñêîâ áîðöîâñêîãî ìàíåêåíà (Àâò. ñâèä. (11) 1183065, À61Â
5/00 G01N 33/49 (21), 3499209/28-14, (22) 28.09.83, (71) Ãîñóäàðñòâåííûé öåíòðàëüíûé
îðäåíà Ëåíèíà èíñòèòóò ôèçè÷åñêîé êóëüòóðû, (72) Â.Â.Øè í, (53) 613-73, (54) (57)
Ñïîñîá îïðåäåëåíè  âûíîñëèâîñòè ñïîðòñìåíîâ-äçþäîèñòîâ). Ïðè ýòîì îïðåäåë þò
êèñëîòíî-ùåëî÷íîå ðàâíîâåñèå êàïèëë ðíîé êðîâè äî è ïîñëå âûïîëíåíè  óêàçàííûõ
áðîñêîâ, à âûíîñëèâîñòü îïðåäåë þò ïî ôîðìóëå
,
ãäå Ê - êîýôôèöèåíò âûíîñëèâîñòè,
Σt - ñóììàðíîå âðåì  âûïîëíåíè  ï òè ñåðèé áðîñêîâ áîðöîâñêîãî ìàíåêåíà,
∆ðÍ - ðàçíèöà ïîêàçàòåëåé êèñëîòíî-ùåëî÷íîãî ðàâíîâåñè  êðîâè äî è ïîñëå ïðîâåäåíè 
áðîñêîâ áîðöîâñêîãî ìàíåêåíà.
Äàííûé ñïîñîá íå òðåáóåò íàëè÷è  äîðîãîñòî ùåãî îáîðóäîâàíè  òèïà âåëîýðãîìåòðà,
îäíàêî îïðåäåëåíèå êèñëîòíî-ùåëî÷íîãî ðàâíîâåñè  êðîâè íåîáõîäèìî ïðîâîäèòü â
ñïåöèàëèçèðîâàííîé áèîõèìè÷åñêîé ëàáîðàòîðèè ñ èñïîëüçîâàíèåì ðåàêòèâîâ. Êðîìå òîãî,
â äàííîì ñïîñîáå ñïîðòñìåíó íàíîñ òñ  äâå ìèêðîòðàâìû â âèäå âç òè  ïðîáû êðîâè äî è
ïîñëå ïðîâåäåíè  ñåðèé áðîñêîâ, ÷òî ñíèæàåò ìîòèâàöèþ ñïîðòñìåíà ê âûïîëíåíèþ
òåñòîâîãî çàäàíè .
Çàäà÷åé ïðåäëàãàåìîãî èçîáðåòåíè   âë åòñ  ñîçäàíèå ñïîñîáà ïî îïðåäåëåíèþ
âûíîñëèâîñòè ñïîðòñìåíîâ-äçþäîèñòîâ, ïðîâåäåíèå êîòîðîãî âîçìîæíî â îáû÷íûõ
òðåíèðîâî÷íûõ óñëîâè õ. Äë  åãî ïðîâåäåíè  íå òðåáóåòñ  íàëè÷èå ñëîæíîãî è
äîðîãîñòî ùåãî ìåõàíè÷åñêîãî è áèîõèìè÷åñêîãî îáîðóäîâàíè .
Óêàçàííà  çàäà÷à ðåøàåòñ  òåì, ÷òî ïî ôîðìóëå èçîáðåòåíè  ñïîñîá îïðåäåëåíè 
âûíîñëèâîñòè ñïîðòñìåíîâ-äçþäîèñòîâ âêëþ÷àåò â ñåá  âûïîëíåíèå îäíîòèïíûõ
óïðàæíåíèé, âûïîëí åìûõ â ìàêñèìàëüíî áûñòðîì òåìïå â âèäå ñåðèé
ñïåöèàëèçèðîâàííûõ óïðàæíåíèé ñ ïðèìåíåíèåì ðåçèíîâûõ àìîðòèçàòîðîâ. Ñåðè 
îäíîòèïíûõ óïðàæíåíèé âûïîëí åòñ  ñïîðòñìåíîì â çàäàííîì èíòåðâàëå âðåìåíè, íî íå
ìåíåå 10 ñ è íå áîëåå 40 ñ. Ïî îêîí÷àíèè âûïîëíåíè  êàæäîé ñåðèè óïðàæíåíèé ó
ñïîðòñìåíîâ èçìåð þò ìàêñèìàëüíóþ ÷àñòîòó ñåðäå÷íûõ ñîêðàùåíèé è âðåì , çà êîòîðîå
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÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé (×ÑÑ) äîñòèãàåò çíà÷åíè  130 óä/ìèí. Âûíîñëèâîñòü
ñïîðòñìåíà îïðåäåë åòñ  ïî ôîðìóëå
,
ãäå I - èíäèâèäóàëüíûé êîýôôèöèåíò ñïåöèàëüíîé âûíîñëèâîñòè äçþäîèñòà,
n - ÷èñëî âûïîëíåííûõ óïðàæíåíèé,
tp- âðåì  âûïîëíåíè  n óïðàæíåíèé (10-40 ñ),
tâ - âðåì , çà êîòîðîå ìàêñèìàëüíà  ÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé, èçìåðåííà  ïîñëå
âûïîëíåíè  óïðàæíåíè , äîñòèãàåò çíà÷åíè  130 óä./ìèí,
∆×ÑÑ - ðàçíèöà ïîêàçàòåëåé ÷àñòîòû ñåðäå÷íûõ ñîêðàùåíèé ìåæäó ìàêñèìàëüíîé ×ÑÑ,
ïîëó÷åííîé ïîñëå âûïîëíåíè  îäíîòèïíûõ óïðàæíåíèé â ìàêñèìàëüíî áûñòðîì òåìïå, è
ïîêàçàòåëåì ×ÑÑ â 130 óä./ìèí,  âë þùèìñ  îïòèìàëüíûì äë  íà÷àëà âûïîëíåíè 
ñëåäóþùåãî óïðàæíåíè , ïðè êîòîðîì îáåñïå÷èâàåòñ  òðåíèðóþùåå âîçäåéñòâèå,
106 - ïîïðàâî÷íûé êîýôôèöèåíò.
Óêàçàííûé ñïîñîá ðåàëèçóåòñ  ñëåäóþùèì îáðàçîì.
Ïðèìåð 1. Ñïîðòñìåí À.Ã., ìàñòåð ñïîðòà. Äî ïðîâåäåíè  ó÷åáíî-òðåíèðîâî÷íîãî ñáîðà
çà âðåì  tp=40 c âûïîëíèë n=21 óïðàæíåíèå ñ ðåçèíîâûì àìîðòèçàòîðîì. Ïðè çàâåðøåíèè
óïðàæíåíèé ÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé ó ñïîðòñìåíà ñîñòàâèëà 178 óä./ìèí. Çà 120 ñ
ïóëüñ ñïîðòñìåíà äîñòèã çíà÷åíè  130 óä./ìèí. Êîýôôèöèåíò âûíîñëèâîñòè äî ñáîðà:
.
Ïîñëå ïðîâåäåíè  ó÷åáíî-òðåíèðîâî÷íîãî ñáîðà çà tp=40 ñ ñïîðòñìåí âûïîëíèë n=26
óïðàæíåíèé ñ ðåçèíîâûì àìîðòèçàòîðîì ïðè ×ÑÑmax=180 óä./ìèí. Âðåì  âîññòàíîâëåíè 
ïóëüñà äî çíà÷åíè  130 óä./ìèí tâ=75 ñ. Êîýôôèöèåíò âûíîñëèâîñòè ïîñëå çàâåðøåíè 
ñáîðà:
.
Îòíîøåíèå ïîêàçûâàåò îòíîñèòåëüíîå óâåëè÷åíèå âûíîñëèâîñòè ñïîðòñìåíà
ïîñëå ïðîõîæäåíè  èì ó÷åáíî-òðåíèðîâî÷íûõ ñáîðîâ.
Ïðèìåð 2. Ñïîðòñìåí Â.Ë., êàíäèäàò â ìàñòåðà ñïîðòà. Äî ïðîâåäåíè  ó÷åáíî-
òðåíèðîâî÷íîãî ñáîðà çà âðåì  tp=40 ñ âûïîëíèë n=19 óïðàæíåíèé ñ ðåçèíîâûì
àìîðòèçàòîðîì. Ïðè ýòîì ÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé ×ÑÑmax=180 óä./ìèí. Âðåì 
âîññòàíîâëåíè  ïóëüñà äî çíà÷åíè  130 óä./ìèí tâ=126 ñ. Êîýôôèöèåíò âûíîñëèâîñòè äî
ñáîðà:
.
Ïî îêîí÷àíèè ó÷åáíî-òðåíèðîâî÷íîãî ñáîðà ñïîðòñìåí âûïîëíèë n=20 óïðàæíåíèé ñ
ðåçèíîâûì àìîðòèçàòîðîì çà âðåì  tp=40 c ïðè ×ÑÑmax=181 óä./ìèí. Âðåì 
âîññòàíîâëåíè  ïóëüñà äî çíà÷åíè  130 óä./ìèí tâ=78 c. Êîýôôèöèåíò âûíîñëèâîñòè ïîñëå
ñáîðà:
.
Îòíîøåíèå ïîêàçûâàåò îòíîñèòåëüíîå óâåëè÷åíèå âûíîñëèâîñòè ñïîðòñìåíà
ïîñëå ïðîõîæäåíè  èì ó÷åáíî-òðåíèðîâî÷íûõ ñáîðîâ.
Ïðèìåð 3. Ñïîðòñìåí À.Å., êàíäèäàò â ìàñòåðà ñïîðòà. Äî ïðîâåäåíè  ó÷åáíî-
òðåíèðîâî÷íîãî ñáîðà çà âðåì  tp=40 ñ âûïîëíèë n=20 óïðàæíåíèé ñ ðåçèíîâûì
àìîðòèçàòîðîì ïðè ×ÑÑmax=183 óä./ìèí. Âðåì  âîññòàíîâëåíè  ïóëüñà äî çíà÷åíè  130
óä./ìèí tâ=175 ñ. Êîýôôèöèåíò âûíîñëèâîñòè äî ñáîðà:
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.
Ïîñëå ñáîðîâ ýòè ïîêàçàòåëè ñòàëè ðàâíûìè: tp=40 ñ, n=19, ×ÑÑmax=178 óä./ìèí, tâ=133
ñ.
Êîýôôèöèåíò âûíîñëèâîñòè ïîñëå ñáîðîâ:
.
Îòíîøåíèå .
Ïðèìåð 4. Ñïîðòñìåí ïåðâîãî ðàçð äà À.Á. Äî ïðîâåäåíè  ó÷åáíî-òðåíèðîâî÷íîãî ñáîðà
çà tp=40 c âûïîëíèë n=20 óïðàæíåíèé ñ ðåçèíîâûì àìîðòèçàòîðîì ïðè ×ÑÑmax=205
óä./ìèí. Âðåì  âîññòàíîâëåíè  ïóëüñà äî çíà÷åíè  130 óä./ìèí tâ=300 ñ. Êîýôôèöèåíò
âûíîñëèâîñòè ïîñëå ñáîðîâ:
.
Ïîñëå ñáîðîâ ýòè ïîêàçàòåëè ñòàëè ðàâíûìè: tp=40 ñ, n=18 óïðàæíåíèé, ×ÑÑmax=195
óä./ìèí, tâ=235 ñ.
Êîýôôèöèåíò âûíîñëèâîñòè ïîñëå ó÷åáíî-òðåíèðîâî÷íûõ ñáîðîâ:
Îòíîøåíèå .
Òàêèì îáðàçîì èç ïðèâåäåííûõ ïðèìåðîâ âèäíî, ÷òî ïðåäëàãàåìûé ñïîñîá îïðåäåëåíè 
âûíîñëèâîñòè ñïîðòñìåíîâ-äçþäîèñòîâ íå òðåáóåò ïðèìåíåíè  äîðîãîñòî ùåãî
ìåõàíè÷åñêîãî (âåëîýðãîìåòð) èëè áèîõèìè÷åñêîãî (ýëåêòðîííûé ðÍ-ìåòð) îáîðóäîâàíè ,
ñíèæàåò âðåìåííûå òðóäîçàòðàòû è ïîçâîë åò â óñëîâè õ ó÷åáíî-òðåíèðîâî÷íîãî ïðîöåññà
áûñòðî è èíôîðìàòèâíî îöåíèâàòü óðîâåíü ðàçâèòè  âûíîñëèâîñòè ñïîðòñìåíà è ñòåïåíü
åãî ïîäãîòîâëåííîñòè ê ñîðåâíîâàòåëüíîé äå òåëüíîñòè.
Ôîðìóëà èçîáðåòåíè 
Ñïîñîá îïðåäåëåíè  âûíîñëèâîñòè ñïîðòñìåíîâ-äçþäîèñòîâ, âêëþ÷àþùèé âûïîëíåíèå
â ìàêñèìàëüíî áûñòðîì òåìïå ñåðèè îäíîòèïíûõ óïðàæíåíèé, îòëè÷àþùèéñ  òåì, ÷òî
ñåðèè îäíîòèïíûõ óïðàæíåíèé âûïîëí þò â çàäàííîì èíòåðâàëå âðåìåíè - 10-40 ñ,
îäíîâðåìåííî ïî îêîí÷àíèè âûïîëíåíè  êàæäîé ñåðèè óïðàæíåíèé ó ñïîðòñìåíîâ
èçìåð þò ìàêñèìàëüíóþ ÷àñòîòó ñåðäå÷íûõ ñîêðàùåíèé è âðåì , çà êîòîðîå ÷àñòîòà
ñåðäå÷íûõ ñîêðàùåíèé äîñòèãàåò çíà÷åíè  130 óä./ìèí, ïîñëå ÷åãî âûíîñëèâîñòü
îïðåäåë þò ïî ôîðìóëå:
,
ãäå I - èíäèâèäóàëüíûé êîýôôèöèåíò ñïåöèàëüíîé âûíîñëèâîñòè äçþäîèñòà,
n - ÷èñëî âûïîëíåííûõ óïðàæíåíèé,
tp - âðåì  âûïîëíåíè  n óïðàæíåíèé (10-40 ñ),
tâ - âðåì , çà êîòîðîå ìàêñèìàëüíà  ÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé, èçìåðåííà  ïîñëå
âûïîëíåíè  óïðàæíåíè , äîñòèãàåò çíà÷åíè  130 óä./ìèí;
∆÷ññ - ðàçíèöà ïîêàçàòåëåé ÷àñòîòû ñåðäå÷íûõ ñîêðàùåíèé, ìåæäó ìàêñèìàëüíîé ×ÑÑ
ïîëó÷åííîé ïîñëå âûïîëíåíè  îäíîòèïíûõ óïðàæíåíèé â ìàêñèìàëüíî áûñòðîì òåìïå, è
ïîêàçàòåëåì ×ÑÑ â 130 óä./ìèí,  âë þùèìñ  îïòèìàëüíûì äë  íà÷àëà âûïîëíåíè 
ñëåäóþùåãî óïðàæíåíè , ïðè êîòîðîì îáåñïå÷èâàåòñ  òðåíèðóþùåå âîçäåéñòâèå;
106 - ïîïðàâî÷íûé êîýôôèöèåíò.
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